In the frame of the Astronomical Validation activities for the 64m Sardinia Radio Telescope, we performed 5 − 22 GHz imaging observations of the complex-morphology supernova remnants (SNRs) W44 and IC443. We adopted innovative observing and mapping techniques providing unprecedented accuracy for single-dish imaging of SNRs at these frequencies, revealing morphological details typically available only at lower frequencies through interferometry observations. High-frequency studies of SNRs in the radio range are useful to better characterize the spatially-resolved spectra and the physical parameters of different regions of the SNRs interacting with the ISM. Furthermore, synchrotron-emitting electrons in the high-frequency radio band are also responsible for the observed high-energy phenomenology as -e.g.-Inverse Compton and bremsstrahlung emission components observed in gamma-rays, to be disentangled from hadron emission contribution (providing constraints on the origin of cosmic rays).
Introduction
The Sardinia Radio Telescope (SRT, www.srt.inaf.it) is a new 64-m single-dish antenna operated by INAF (Istituto Nazionale di Astrofisica; Italy). The advanced technology, in particular the active surface, will allow us to observe frequencies from 300 MHz up to 115 GHz. We proposed innovative observing and mapping techniques during the Astronomical Validation phase, with the development of the Single Dish Imager (SDI; Pellizzoni et al. in prep.) . This software is dedicated to the production of calibrated maps of extended sources, such as SNRs and pulsar wind nebulae. We present the imaging of the Galactic SNR IC443 at 7.24 GHz obtained with SRT during the Astronomical Validation phase. We compared our results with high-resolution maps of this source obtained with the VLA and Arecibo at 1.4 GHz (Lee et al. 2008 ).
SRT observations
We carried out four observations of IC443 at 7.24 GHz (LO=6800 MHz; bandwidth=680 MHz) from May 27 to December 10 2014. The data were recorded with the Total-Power backend, an analogic to digital converter. The active surface was set in the shaped configuration to offer a better illumination of the Gregorian focus and to adjust the panels of the primary mirror in function of the elevation. The minor servo system was configured in tracking mode to correct the sub-reflector position according to its pointing model.
We performed mapping of IC443 through On-the-Fly scans (OTF). This technique implies that the data acquisition is performed with continuity (sampling time of 40 ms), at constant speed (typically a few degrees/min), repeatedly scanning the sky in both right ascension (RA) and declination (DEC) directions. The subscan length was set to 1.5 • in both RA and DEC, accounting for the size of the target of ∼ 45 ′ and baseline subtraction requirements. Each subscan duration was scheduled to 22.5 sec, which implies an OTF speed of 4 ′ /sec. Two consecutive subscans were separated by an offset of 0.01 • , which implies 4.5 passages per beam on average, and about 17 samples per beam per scan (assuming a beam size of 2.66 ′ at 7.24 GHz). The total duration of a single map (RA+DEC) was ∼ 2.5 hours.
Results
Data analysis was performed through the SDI, a tool designed to perform continuum and spectro-polarimetric imaging, optimized for OTF scan mapping, and suitable for all SRT receivers/backends. SDI provides an automatic pipeline (quicklook analysis) and interactive tools for data inspection, baseline removal, RFI rejection and image calibration (standard analysis). We analyzed the individual maps then the final image resulting in merging the data of IC443 obtained at 7.24 GHz.
We compared our results with high-resolution observations conducted with the VLA and Arecibo at 1.4 GHz and combined together to achieve an extremely good sensitivity and angular resolution of ∼ 40 ′′ (Lee et al. 2008) . The details in the complex morphology of IC443 obtained with SRT at 7.24 GHz are comparable with interferometric observations carried out at lower frequencies, as testified by the Fig.1 . SNR IC443 consists in two nearly concentric shells, presenting a clear difference in the radio continuum intensity. The bulk of the emission comes from the northeastern part of the remnant represented in red in SRT and VLA/Arecibo maps (see Fig.1 ). This shell is open on the western side on a second shell, which is much more diffuse (Lee et al. 2008; Mufson et al. 1986; Dickel et al. 1989 ). (Lee et al. 2008) . The blue arrows indicate the position of the two extragalactic sources and the black one, the pulsar Bottom left: map of 3C157 obtained at 6.9 GHz with SRT. Bottom right: schematic view of the morphology of 3C157 (Lee et al. 2008 
). The pulsar is indicated with the asterisk
The details in the morphology of 3C157 ained with SRT at 6.9 GHz is comparable with interferometric observations carried out at lower frequencies (330 MHz GHz) 3C consists in two nearly concentric shells, referred as shells A and B on Figure 10 , presenting a clear difference in the radio continuum intensity. The bulk of the emission comes from the northeastern part of the remnant that forms shell A (in red in Fig.10 ). This shell is open on the western side on shell B (indicated in light blue), which is much more diffuse . This favors the scenario through which shell B is a breakout portion of the supernova remnant into a rarefied medium (Lee et al. 2008) .
Shell A presents two very bright emission regions, apparently connected with a ridge. The northern part indicates signatures of atomic/ionic shock (Duin & van der Laan . Some peaks, associated with shocked HI filaments (referred as N1 and N2 in the schematic image in Fig.10 ) most likely correspond to the projected boundary of the remnant. The bright emission at the southwestern part of the ridge has a different origin. Note.-Units of right ascension are hours, minutes, and seconds, and units of declination are degrees, arcminutes, and arcseconds. Errors to fits are shown in parenthesis. 
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LEE ET AL. Vol. 135 Observations of IC 443 with the NRAO VLA were conducted on 2001 December 2 in the D configuration. The extent of IC 443 (covering shells A and B) is about 50 , which is much larger than the primary beam of the VLA at 21 cm. To cover whole remnant, seven separate pointings were observed in a hexagonal grid centered on ( 17 , 22 34 ). The spectrometer was set up in the 2IF mode with 128 channels covering a total bandwidth of 1.5625 MHz, resulting in a specl resolution of 12.2 kHz (2.6 km s centered at LSR 30 km s ). 3C 147 (21.9 Jy) and 3C 286 (14.7 Jy) were observed for the flux calibration, and the nearby quasar 0603+219 Jy) was observed to track the instrument gain. Observaof 3C 147 and 3C 286 were used to correct the variation in the instrumental bandpass. Details of these observations are summarized in Table . When all seven pointing data are comd together in a mosaic, the rms noise in each spectral channel is 7 K (1.5 mJy beam). The continuum image was generated using the line-free channels, covering an equivalent bandwidth of 60 MHz. The rms noise of the continuum image is 2 K mJy beam).
Image Synthesis
l calibration of the VLA data (including data editing, gain and phase calibration, bandpass calibration) was done usthe NRAO Astronomical Image Processing System (AIPS) package (Fomalont 1981) . The fully calibrated uv data were n ported to Miriad (Sault et al. 1995) for further processing. The uv data were transformed to the image plane and subseaicked together using a maximum entropy deconvolution algorithm. Uniform weighting was used to maximize angular resolution. For the continuum imaging, bright pointe sources were CLEANed first before mosaicking to improve deconvolution process. The final angular resolution of the spectral and continuum images was 42 largest structure that can be imaged with the VLA in D configuration is 15 . Therefore larger structures are restored by combining the VLA data with existing single-dish data. The 21 cm Bonn survey (Reich et al. 1990 ) was used for the continuum imaging, assuming a Gaussian beam with a FWHM of 9 35. For the H spectral-line imaging, our VLA and Arecibo data were combined. In both cases, the visibility amplitude in overlapping uv range of single-dish and interferometer data agreed to within the 10% accuracy, and the images were linearly merged using the task "immerge" in Miriad.
Comparison with Previous Observations
Although various 21 cm observations of IC 443 have been reported, all the previous high-resolution results (both line and continuum) have been based on interferometric observations without short-spacing information which is critical to any tive analysis. Furthermore, most of these observations have a field of view smaller than the full extent of IC 443. present data improve by five times the angular resolution and by nearly ten times the sensitivity in comparison with the vious best 21 cm continuum results which also incorporate short-spacing information and have a large enough field of view (Leahy 2004). We emphasize that our 21 cm line observation is the first high-resolution observation without missing shortspacing information. The only previous work with comparable resolution was by Braun & Strom (1986a 1986b ), but they did short-spacing data and had a field of view limited by the FWHM (36 ) of the primary beam.
RESULTS

Overall Continuum Morphology
The new 21 cm continuum image of IC 443, shown in , nicely demonstrates the overall morphology of the remnant in great detail. The continuum structure of IC 443 consists of two distinct shells of different radii. The bulk of the emission is from the northeastern part that forms an incomplete shell with a diameter of 30 (shell A). Shell A is open on nature of the ambient medium is also well demonstrated by the Two Micron All Sky Survey (2MASS) JHK composite image of Rho et al. (2001) . presence of fast-moving H in IC 443, such as the nt H shell lying along the southeastern boundary, has already been known for some time (Denoyer 1978; Giovanelli & Haynes 1979) . Most of the high-velocity gas shows a -shifted emission with an estimated expansion velocity of 90 km s . The earlier high-resolution observations made using the Westerbork Synthesis Radio Telescope (WSRT) by Braun & Strom (1986b) showed that the H shell is thin and correlated with the radio continuum filaments. Initially, this H emission was interpreted as recombined atomic hydrogen in the tshock cooling region. However, the subsequent detection of emission from shocked molecules clearly demonstrated that t of the high-velocity H gas is actually associated with a cular shock (Burton et al. 1988) . The molecular emission is spatially well correlated with the high-velocity H emission, and their velocity profiles are also very similar. The absence of hydrogen recombination lines such as Br suggests that most of the high-velocity H in this region cannot be explained as recombined atomic gas. Instead, the origin of the high-velocity 
Conclusion
The first maps of IC443 obtained with SRT at 7.24 GHz are very promising, giving the possibility to study more in details complex sources. The data analysis was performed using the Single Dish Imager (SDI) software, a new tool that demonstrates the capabilities of SRT in performing single-dish images in C-band. SDI will be made available to SRT users in future AO/"Call for Proposals". The resulting maps provide a detailed structure of the remnants, comparable to interferometric observations carried out with the VLA at lower frequencies (Lee et al. 2008; Castelletti et al. 2011 ). This testifies the excellent capabilities of SRT in making maps of extended sources using OTF observations. This is of great interest to infer the flux in different resolved regions of sources. Further results related to the observations of SNRs IC443 and W44 at 1. 
